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One significant feature of financial markets is being volatile, and research on 
volatility is hence significant in many fields, like asset pricing, portfolio selection, and 
risk management. Two important strands of the research on volatility show that, firstly, 
time-varying volatility is a stylized fact of financial market, and secondly, volatilities 
of various assets or markets are related. Constructing a model which captures both 
properties is consequently quite meaningful. 
This paper studies the Wishart Autoregressive (WAR) multivariate stochastic 
volatility model. Wishart Autoregressive process (WAR) was, for the first time, used 
by Gourieroux et al. (2009) to build a multivariate stochastic volatility (MSV) model, 
which showed satisfying features like being able to ensure positive definite 
variance-covariance matrices, and being flexible enough to capture the time-varying 
correlation of volatility among various markets. However, it is difficult to estimate the 
WAR-MSV model because volatilities are latent and the state variables in WAR 
process do not have a closed-form transition density. 
This paper focuses on estimating the WAR (1) multivariate stochastic volatility 
model. The crucial is that we estimate the continuous time Wishart process instead of 
WAR (1) process based on a direct relation between continuous Wishart process and 
discrete WAR (1) process. The continuous time Wishart process is estimated based on 
Euler approximation and its improvement (Elerian, Chib and Shepherd, 2001). We 
discretize the continuous time process using Euler approximation and insert auxiliary 
points between two adjacent points. These auxiliary points are used as latent state 
variables to estimate this model. The parameters and state variables are sampled using 
Markov chain Monte Carlo method. We show the effectiveness of this procedure with 
a simulated example. Finally, we construct a WAR (1) MSV model for Shanghai and 
NewYork stock returns and apply our method to estimate this model. 
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方差（Generalized Autoregressive conditional Heteroskedasticity，GARCH）模型。
自回归条件异方差（Autoregressive conditional Heteroskedasticity，ARCH）模型
由 Engel (1982)第一次提出，在 ARCH 模型中，给定历史收益率，条件方差由历




















(Bollerslev et al., 1988; Bollerslev, 1990;Engle and Kroner, 1995; Engle, 2002)和多
元随机波动 (Mutlivariate Stochastic Volatility, MSV)模型 (Harvey et al.,1994; 
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